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CHAPTER

4
Hamadryas Behavioral
Ecology: Negotiating
a Hostile Land1
GEOGRAPHY, DISTRIBUTION, AND GROUP SIZES
The topography of the northern part of Awash National Park reflects the
history of the dormant volcano Mt. Fantalle, consisting largely of volcanic
rocky outcrops, rolling hills, and several kilometer-long cliffs. The Filoha
outpost lies about 20 km north of Mt. Fantalle, in the far north of the park,
and the area immediately surrounding the outpost is dominated by hot
springs, doum palm trees (Hyphaene tlzebaica), palm scrub, and tall marsh
grasses (Figure 3-2). The surrounding region resembles typical hamadryas
habitat (Kurnmer 1968a) in that it is a semiarid thornscrub dominated by
several species of shrubby Acacia. The mean annual rainfall at the park
headquarters, 45 km south of Filoha, is 500-600 mm (most of which falls
between June and September), and the mean afternoon shade temperature
at Filoha is 34°C (93°F).The drier months (October through June) are generally about two degrees warmer (mean afternoon shade temperature 34.4"C)
than the rainy months (32.7"C), with a peak of aridity and temperature
(averaging36°C)in May and June, just before the beginning of the wet season (July through mid-September).
At least five groups, or "bands" (Kummer 1968a),range throughout the
Filoha-Sabure area (see Figure 3-2). As noted in Chapter 3, my main study
'Aportion of the text of this chapter, as well as Table 4-1, was previously published in "Ranging Behavior, Group Size and Behavioral Flexibility in Ethiopian Hamadryas Baboons (Popio
honmdr!/os \mmndryas)," Folio Prinlntologico 73 (2002):95-103, and is reprinted with permission
from Karger AG Publishers.
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Much of the area around the Filoha hot springs is dominated by volcanic rock and an
open thornscrub consisting of various Acacia species. (Photo by the author)
group, Group 1, consisted of about 150 individuals in November 1996 and
about 170 in September 1998 (and numbers over 200 as of the writing of
this book). Group 2 and Group 3 consisted of about 200 and 220 individuals, respectively, in 1998, but Group 3 has since become much larger, now
comprising over 300 individuals (see Chapter 5). I have also seen in this
area a group of about 100 individuals, a group of about 50 individuals,
and small groups of fewer than 30 individuals. Unfortunately, I was
never able to determine whether these small groups were stable bands or
just temporary subgroups ("clans," perhaps, in Kumrner and Abegglen's
terms) of a larger band.
The group sizes in the Filoha area are, on average, substantially larger
than those reported for most other hamadryas populations (see Table 4-1).
In the Erer Gota area, about 180 k m to the northeast of Filoha, Kummer
(1968a) observed bands of 30 to 90 individuals; Sigg and Stolba (1981)
observed bands of 62 to 95 individuals; and Abegglen (1984) observed
bands of 52 to 90 individuals. In Awash Canyon near Awash Station,
Nagel's (1973) two hamadryas study groups consisted of 51 and 57 individuals. In surveys of hamadryas baboons in southwestern Saudi Arabia,
Kummer et al. (1981) found groups of 13 to 70 individuals and Biquand
et al. (1992b) found groups of 9 to 102 individuals. In a survey in Yemen,
Al-Safadi (1994) found groups of 22 to 89 individuals. A. Mori (pers.
comm.), on the other hand, found larger groups of 120 to 190 individuals
on cliffs along the Wabi-Shebeli River, south of Awash, which are similar

r
(3

-

7 '=
$

w'

2
a

+m

Q

Fa"

64 CHAPTER 4 HAMADRYAS BEHAVIORAL ECOLOGY: NEGOTIATING A HOSTILE LAND

to the group sizes observed in the Filoha-Sabure area. Further evidence of
large group sizes comes from the work of Zinner and colleagues in Eritrea,
where bands of 25 to 327 individuals, averaging 139, have been observed
(Zinner et al. 2001b; Zinner, pers. corn.).

RANGING PATTERNS
Home Range Size
The shaded area in Figure 4-1 shows the minimum home range of Group 1,
based on the areas through which they traveled while I was following them
in 1996, 1997, and 1998. I previously estimated this area to be about 30
square kilometers (Swedell2002b).I suspect that Group 1's home range is
actually much larger than this, however, because I often lost or left the
group as they were traveling away from these areas. There were also
several periods, including 25 days during the 1998 wet season (see p. 32),
when Group 1 could not be found at any of their known sleeping sites and I
suspected that they were ranging southwest of Wasaro, closer to Mt. Fantalle and outside of my estimated home range area.
Estimated home range sizes for other hamadryas populations are 28 km2
at Erer Gota (Sigg & Stolba 1981) and 9.3 km2 in the Alhada Mountains of
Saudi Arabia (Boug et al. 1994a).These are the only figures I have found so
far, though, as Kummer (1968a)and Nagel (1973) did not report home range
sizes; Abegglen (1984) did not follow his study group away from the sleeping sites; and neither Kummer et al. (1981),Biquand et al. (1992a,b), Al-Safadi
(1994),nor Zinner et al. (2001a,b) reported ranging data (Table 4-1).

Daily Path Length
On 30 days I was able to map a complete daily route for Group 1, that is,
I knew for certain where they both started and ended the day and was able to
follow them for most or all of their route. On these days, path lengths varied
from 3.2 km to 11.2 km, with an average of 7.5 km. Some daily path lengths
are minimum figures because there were days on which I was unable to follow the group all the way to their sleeping site (because dusk was approaching) but was able to confirm their final destination by driving there the next
morning; that is, I assumed that the baboons followed the shortest path from
where I left them to their sleeping site, but they may not have. Therefore, a
mean daily path length of 7.5 krn is probably a slight underestimate.
On average, the Filoha path lengths are shorter than those reported by
Kurnmer (1968a) for the White Rock troop near Erer Gota, who ranged
from 4.1 to 19.2 km a day, averaging 13.2 km for the nine daily routes that
Kummer and Kurt were able to map (Kummer 1968a).Filoha path lengths
are comparable, however, to those of Nagel's hamadryas study group
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near Awash Station, which averaged 6.5 km over 7 routes; Sigg and
Stolba's study groups at Erer Gota, which averaged 8.6 krn over 57 routes
for Band I and 10.4 km over 13 routes for Band 11; and Boug's population
in the Alhada Mountains of Saudi Arabia, which ranged from 1.04 km to
14.03 km (Table 4-1).

Travel Route Patterns
Figures 4-2,4-3, and 4-4 show the complete daily path lengths that I was
able to map. Figure 4-2 shows the 13 daily travel routes of Group 1 that
started and ended at Filoha, Figure 4-3 shows the 15 daily travel routes of
Group 1 that started at Filoha and ended at Wasaro, and Figure 4-4 shows
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at least an hour at a time on more than one occasion, are about a kilometer 1
east of camp, in the eastern north-south palm strip.
On leaving their sleeping site each morning, the baboons tend to travel
along cliffs for longer parts of their route than might be expected based on
their final destination. After having slept at the Filoha cliff, the baboons 1
always leave the sleeping site by first traveling either north or south along (
the cliff, and then, once at least 500 meters north or south of the sleeping site, I
turning away from the cliff and heading east or west (usually east when
traveling from Filoha and west when traveling from Wasaro). At Filoha, this
attraction to cliffsappears to be at least partially related to the fact that there
are hot springs and palm trees in front of most of the length of the 2 km-long 1
cliff that includes the Filoha sleeping site (see Figure 3-2). The baboons 1
spend a significant amount of time foraging on palm fruit, and part of the 1
group would usually forage in the palms as they traveled along the cliff. At
Wasaro, however, there are no palm trees along the cliff and yet the group
often still follows the cliff for several hundred meters before turning away
from it. My sample size for the Wasaro sleeping site is still very small, how- 1
ever, and is probably not indicative of habitual ranging patterns in that area. I
Despite the fact that Group 1 often crosses or travels along the route of 1
hot spring streams and rivers in the Filoha area (Figure 3-2), the baboons 1
nevertheless actively avoid the water itself. When their route requires that
they cross a waterway, they usually travel along it until they find a spot
where it is narrow enough to jump across. This is done even if the waterway is a shallow stream that can easily be waded across without swim- 1
ming. When the waterway is too wide to jump over, they often climb one 1
of the palm trees that line the waterway and jump across to a tree on the 1
other side. Only when the baboons travel across extensive areas of tall
marsh grass in water do they travel through the water itself, and in those
cases they jump quickly from grass clump to grass clump so as to avoid
contact with the water as much as possible. The baboons' active avoidance 1
of water may be related to potential sources of danger in the water, such as 1
crocodiles or water snakes (see p. 78).
I
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Figure 4-4 Travel Routes from the Wasaro Cliff

the two routes that I was able to map that started at Wasaro. One of these
two routes also ended at the Wasaro cliff, and the other ended at a third
sleeping site along a cliff southwest of Sabure.
Prqfored Travel Routes. Certain travel routes and foraging areas are clearly
preferred and used often by the baboons. The main travel route for Group 1
in the Filoha area is an east-west route from the Filoha sleeping cliff to the
strip of doum palms along the north-south running hot spring about a
kilometer east of camp (see Figures 3-2 and 4-2). Most of the group's preferred foraging and resting spots in the Filoha area, where they have spent

Coordination of Travel among Bands. Both Kurnmer (1968a)and Abegglen
(1984) reported that hamadryas bands, having shared a sleeping cliff the
night before, would often depart from the cliff at the same time and travel
away from it in the same direction for the first part of their foraging route.
After traveling a short distance together, the baboons would then split
along band lines and travel in different directions for the remainder of
their daily foraging route (Kummer 1968a; Abegglen 1984). This pattern
also characterizes the hamadryas at Filoha. Although I have not yet collected any systematic data on ranging patterns of other bands, I have
noticed that when Group 1 shares the Filoha sleeping cliff with Group 3,
the two bands almost invariably leave the sleeping cliff at about the same

70

SLEEPING CLIFF USE 71

CHAPTER 4 HAMADRYAS BEHAVIORAL ECOLOGY: NEGOTIATING A HOSTILE LAND

time and travel in the same direction, one band in front of the other, for at
least 500 meters, often a kilometer or more, before one band either turns in
a different direction or pauses while the other band moves ahead. This
initial coordination in movement between two bands is probably the
result of social facilitation.

Group Spread. When resting, the individuals of Group 1 are typically all
within an area of less than 100 meters in diameter. While traveling, they
typically spread out over 50-100 meters in both directions. While foraging, however, they usually spread out over 100, often over 200, meters.
This is consistent with previous reports that hamadryas baboons spread
out and split up into smaller parties, along one-male unit lines, w h l e
foraging (Kummer 196%; Kummer et al. 1981; Biquand et al. 1992b).
Kummer and Kurt, in fact, reported that, during their daily foraging
routes, groups often spread out over an area of almost 1 square kilometer
(Kummer 1968a). That the splitting of groups into foragmg parties is
related to an avoidance of food competition is supported by the fact that,
in Saudi Arabia, wild hamadryas split into significantly smaller foraging
parties than do commensal hamadryas (i.e., those living and foraging near
human developments, where garbage dumps provide an abundant food
resource), and that wild hamadryas groups have fewer females per OMU
than do commensal groups (Biquand et al. 1992b).

Seasonality
The 7 wet season routes that I was able to map in 1998 averaged 8.1 k m and
ranged from 5.0 to 10.0 km. The 23 dry season routes that I was able to map
averaged 7.3 krn and ranged from 3.0 to 11.2 km. On average, the dry season
routes were slightly, though not statistically sigruficantly, shorter than the
wet season routes. There was a greater range for the dry season routes
(8.2 km) than for the wet season routes (5.0), however. The only routes that
were longer than 10 km (N=3)occurred during the dry season, and the only
routes that were less than 5 krn (N=4)also occurred during the dry season. A
greater range for wet season routes (similar to that for dry season routes)
would most likely result from a larger sample size, as it is unlikely that my
sample of 7 wet season routes is representative for this population of
hamadryas.
Boug et al. (1994b)found a similar relationship between seasonality and
daily path length for the hamadryas in Alhada Mountain of Saudi Arabia.
There, the baboons had the smallest home range and shortest daily path
length in August, the driest month, and the longest daily path lengths in
April, when vegetation was more abundant.
During the 1998 wet season, Group 1 spent more time away from Filoha
than during the dry season. For a period of 25 days from August 4 to
August 28,1998, Group 1 did not sleep at the Filoha cliff at all; on the days
that I was able to drive or walk to the Wasaro cliff, I did not find them
there either. It is during this time that I suspected they were using a fourth
sleeping site somewhere to the southwest of Wasaro (see p. 73).
The Filoha hot springs are a reliable year-round source of water for
baboons. During the dry season, the baboons may need to come to Filoha
if only to obtain drinking water. During the wet season, however, there is
standing water available elsewhere. Although the baboons clearly use
other resources in the Filoha area besides the water (e.g., doum palm
fruits), they are not as dependent on Filoha as a water source during the
wet season and may be more flexible in their ranging behavior during that
time than in the drier months.

SLEEPING CLIFF USE

Group 1 traveling and foraging southeast of the Wasaro sleeping cliff. (Pt~otoby

the author)

Throughout their geographic range, hamadryas baboons sleep on cliffs
(Kummer 196%; Nagel 1973; Kummer et al. 1981; Biquand et al. 1992a;
Zinner et al. 2001a).There are few trees in hamadryas habitat that would be
suitable for sleeping, and it is presumably as a result of this need to guard
against predation that they sleep on cliffs instead. A relationship between
sleeping on cliffs and predation risk is suggested by the observation that in
some parts of Saudi Arabia, where natural predators of baboons are
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The Frloha sleeplng cllff IS about 20 meters hlgh and IS llned wlth palm trees and
Acacia thornscrub. At the bottom of the portron of the cllff shown here lles one of the
sources of the Flloha hot sprrngs and a bathing pool commonly used by the local Afar.
(Photo b y the author)
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SLEEPING CLIFF USE

extremely rare or completely absent, hamadryas were observed to sleep on
shallow hills and slopes rather than on vertical or near-vertical cliff faces
(Kummer et al. 1981, Kummer et al. 1985).
On the many several-kilometer-long cliff faces in the Filoha-Sabure
area, only certain areas are habitual sleeping sites for baboons. There
appears to be nothing distinguishing these particular areas from other
parts of the cliffs other than brownish stains, presumably from years of
baboon urine and feces dropping along it. These stains, as well as the regularity in sleeping site choice by every group that I observed, suggest that
hamadryas baboon sleeping sites remain highly consistent over time.
Each of the hamadryas groups that ranges throughout the Filoha-Sabure
area uses more than one sleeping site. The two main sleeping cliffs of
Group 1are the cliff at Filoha and the cliff near the village of Wasaro, a little
over 4 km away from Filoha. These two cliffs differ from one another in
potentially important ways: the Filoha cliff, while only about 20 meters
high, is located next to a permanent water source and an abundance of
doum palm trees, whereas the Wasaro cliff is close to 100 meters high-and
thus offers greater protection-but is much farther from a permanent
source of water. It is thus no surprise that the Wasaro cliff is used by Group
1 and other bands more often during the rainy season whereas the Filoha
cliff is used more often during the dry season.
A third sleeping cliff is located southwest of the town of Sabure, about
10 km from Filoha and almost 6 km due west of the Wasaro cliff (see
Figures 3-2 and 4-1). A fourth sleeping site is located somewhere to the
southwest of the Wasaro and Sabure cliffs and was used primarily during
the peak of the long rains in August. Apossible fifth sleeping site is located
along the cliff to the east of Filoha, and a sixth site-used by Group 3 and
possibly Group 1 as well--consists of tall trees instead of a cliff and has
been reported by the local Afar but not yet seen by any of the researchers
at Filoha.
Group 1 often alternates between the Filoha and Wasaro sleeping cliffs
on a daily basis; equally often, the group sleeps on either the Filoha or
the Wasaro cliff for several days at a time. Of the 394 nights I was at Filoha
between 1996 and 1998, at least one group of baboons slept at the Filoha
sleeping cliff on 261 nights. On 220 nights, there was a single group
(band) of baboons at Filoha. Group 1 slept there on at least 146 nights,
Group 3 slept there on at least 36 nights, Group 2 slept there on at least
15 nights, and another group (Group 4, Group 5, or an unknown group)
slept there on at least 13 nights. On 10 nights in October 1996, before I had
learned to distinguish the groups, an unidentified group slept at the
Filoha sleeping: site.
Sometimes two or more groups share the Filoha cliff. Group 1 shared
the Filoha cliff with Group 3 on 26 of the nights they were at Filoha and
with Group 2 on 10 of the nights they were at Filoha between 1996
L

The Wasaro sleeping cliffis over 80 meters high and the only large rr~ammalsfound
regularly on the cliffitselfare baboons and rock hyraxes. The area along the bottom
the cliff, however, is occasionally frequented by spotted hyenas and lions. (Photo b y
the author)
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and 1998. On 5 nights, two groups other than Group 1 slept at the Filoha
cliff together. There appears to be variation in relationships among
groups. Some pairs of groups (e.g., Group 1 and Group 3) share the same
sleeping site relatively often (and often travel near one another as well)
and do so relatively peaceably, whereas other pairs of groups, on both
arriving at the same sleeping cliff, engage in aggressive intergroup
encounters. Following the encounter, one or both groups leaves the site
and travels to another sleeping cliff for the night. This pattern of intergroup relationships, varying from antagonism to tolerance at sleeping
sites, was also observed by Kummer (1968a)and Abegglen (1984).
When both Group 1 and Group 3 share the Filoha or Wasaro cliffs, they
are spatially separated into two distinct groups. When they share the
Filoha cliff, Group 1 consistently sleeps on the right side of a regularly
used Afar trail that goes up the cliff, and Group 3 sleeps on the left side of
the trail. Likewise, when Group 1 shares the Filoha cliff with any other
group, it always sleeps on the right side of the trail and the other group
always sleeps on the left side. When Group 1 sleeps alone at the Filoha
cliff, however, it uses both the right and left sides of the cliff.

ACTIVITY PATTERNS
Categorization of group activity is not straightforward because group
members are usually not all engaged in the same activity at the same time.
The two most common combinations are travel-forageand rest-groom-forage.
Travel-foraging consists of the group gradually but consistently moving in
a particular direction while individual one-male units pause to forage for
periods of up to several minutes. During travel-foraging, there are no times
when the entire group is either exclusively traveling or exclusively foraging. Likewise, rest-groom-foraging consists of some group members resting and/or grooming and others foraging. Less common combinations of
activities are rest-groom-travel, when part of the group is resting and/or
grooming and part of the group is traveling, and rest-groom-tmvel-forage,
when part of the group is resting and/or grooming, part of the group is
traveling, and yet another part of the group is foraging.
In 1996,1997, and 1998, between the hours of 6:00 A.M. and 6:00 P.M.,
Group 1 spent 29% of its time exclusively resting and grooming, 19% of
its time exclusively traveling, 19% of its time rest-groom-foraging, and
16% of its time travel-foraging. Only 6% of the group's time was spent
exclusively foraging, 5% of its time was spent rest-groom-travel-foraging,
and 4% of its time was spent rest-groom-traveling. A remaining 2%
of the group's time was spent in a combination of one or more of the
above activities and drinking, the most common combination being restgroom-drinking.

DIET
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DIET
Although I did not collect systematic data on feeding behavior during the
1996-1998 study period, I did record the identity (if known) of all food items
that I observed baboons eating during focal samples (see Table 4-2). The
main food items eaten year-round are the outer layer of the fruits of doum
palm trees (Hyphaene thebaica) and the leaves, flowers, pods, and seeds of
Acacia senegal and A. mellifeya. Other common food items are grass seeds,
blades, and flowers; A. nubica leaves and seeds; and Grmia berries. I have
also occasionally seen the baboons eating grass corms and roots, A. tortilis
seeds and flowers, and sap from A. senegal. Both the dourn palms and most
Acacia species appear to be variable enough in their reproductive cycles so
that there are ripe palm fruits as well as young leaves and flowers of Acacia
species available year-round. As of the writing of this book, CUNY graduate
students Getenet Hailemeskel and Amy Schreier have begun studies of the
feeding ecology and ranging behavior, respectively, of Group 3 at Filoha,
and their dissertation research promises to offer more details on the feeding
behavior and dietary composition of hamadryas in this area.
On three occasions, I observed two adult male and one adult female
baboons eating Abyssinian hares (Lepus capensis Izabessinicus). On one of
these occasions, I witnessed the predation event. An adult male chased the
hare down, captured it, held it to his chest briefly, and then started tearing
meat from the hare's thigh while it was still alive. After consuming most

The fruits of doum palm trees (Hyphaene thebaica) are a favorite food source for
hamadryas baboons. (Photo by the author)
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Table 4-2 Food Types Observed Being Eaten by Filoha Hamadryas*
Nnme

Plnnf Pnrf

How Oflei?Observed

Hyphnene thebnica
Acncia mellifern
Acncin nubica
Acacia sengnl
Acncin tortilis
Grewin spp.
Dobern glnbrn
Grasses
Acncia senegal
Insects
Small mammals (e.g., Lepzts
cnpensis Imbessinicus)

Outer layer of fruit
Leaves, pods, seeds, flowers

Frequent
Frequent

Leaves, seeds
Leaves, pods, seeds, flowers
Seeds, flowers
Fruit
Fruit
Blades, seeds, roots, flowers

Occasional
Frequent
Occasional
Frequent
Rare
Frequent
Rare
Occasional
Rare

sap

'Based on ad libitum observations of feeding behavior.

of the hare himself, he left parts of it scattered around, which were then
investigated and eaten by other individuals who had watched the predation event.
Kurnmer (1968a) reported a possible predation event by hamadryas on a
dik-dik (Rhynchotragus kirki), and many other baboons have been reported
to hunt and eat meat as well (Rowel11966; Harding 1975; Peters & Mech
1975; Strum 1981; Strum & Mitchell 1987; Hill 1999). The most common
prey items for baboons appear to be small mammals such as dik-diks and
hares as well as the infants of larger ungulates such as gazelles. Although
the Filoha baboons try to catch hares whenever they see them, some small
mammals are, for whatever reason, not considered food sources by the
baboons. Rock hyraxes (Procavia habessinica), for example, live on both the
Filoha and the Wasaro sleeping cliffs and are frequently in view within
1-2 meters of baboons, but I have never observed a baboon attempting to
catch or eat a hyrax.

FEEDING COMPETITION
Direct competition over food is rare in this population. Usually an entire
one-male unit feeds at the same time, and food sources (and the members
of the OMU) are sufficiently dispersed so that all members of the unit
simultaneously have access to food. In contrast to the pattern found in
other baboons, I have never observed competition over food among
hamadryas females. When food competition does occur, it typically consists of a leader male displacing one of his females at a food source or
a female displacing a juvenile at a food source. That leader males exploit

FEEDING COMPETITION
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their dominance over females to obtain food resources has also been
observed by Sigg (1980) in wild hamadryas and Gore (1993) in captive
hamadryas. In an experimental study of foraging competition in captive
hamadryas baboons and rhesus macaques, Gore found that when food
was clumped, hamadryas males would often monitor female group members and displace them if the females found a clump of food. Gore also
found that, on a few occasions, while a female was sorting the contents of
her cheek pouches on the ground in front of her, her leader male would
displace her and eat the food himself.
Food competition and differential access to food resources among
hamadryas females has been observed to varying degrees in captivity
(Sigg 1980; Kaumanns et al. 1987; Gore 1991) but rarely in the wild
(Kummer 1968a;Sigg 1980).Sigg (1980) reported that, in two-female units,
one female takes advantage of the leader male's access to food resources
and stays near him to exploit those resources, whereas the other female
remains more peripheral to the unit and exploits resources that are farther
away from the leader male. Sigg suggests that the peripheral female may
not gain access to as much food as the central female, but that the peripheral female may compensate for this by being more experienced at finding
food (due to always being in the peripheral role), more efficient in feeding,
and better able than the central female to monopolize food for herself
without the leader male detecting her and displacing her at the food
source. Females in two-female units may therefore avoid food competition by assuming different spatial and foraging roles within the OMU
(Sigg1980).
In the Filoha population, I have never observed one female displace
another female at a food resource or fight in the context of feeding.
Although I did not collect systematic data on feeding behavior, it also did
not appear that females differed in the rate at which they were able to
obtain food. The only exception to this occurred when a female was sexually swollen. A swollen female was more closely guarded by her leader
male than other females in the unit and was therefore probably forced to
limit her food options to those resources within a smaller radius of the
leader male, whereas the other females in the unit had a wider radius
around the leader male within which to forage. (I discuss the effect of sexual swellings on female behavior in more detail in Chapter 6.)
One way to infer feeding competition is through the existence of dominance hierarchies, commonly thought to be a means to mediate competitive relationships. Although hamadryas females do show dominance
relationships in captivity, especially in the absence of males (Stammbach
1978; Sigg 1980; Starnmbach & Kummer 1982; Coelho et al. 1983; Chalyan
et al. 1991; Vervaecke et al. 1992; Gore 1994; Leinfelder et al. 2001), wild
hamadryas females rarely show such relationships (Kummer 1968a; Sigg
1980). Even in captivity, dominance rank among hamadryas females is not
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usually determined based on approach-retreat or agonistic interactions
but on a difference in each female's relationship with her leader male-a
different, and somewhat problematic, operational definition of dominance than that used for females of other baboon subspecies (Kaumanns
et al. 1987; Gore 1993).
At Filoha, I also have not observed any consistently unidirectional interactions among females that would be indicative of dominance relationships. Females at Filoha do occasionally fight, but these fights appear to be
almost exclusively over grooming access to the leader male rather than
over food. Fights do not typically result in the withdrawal or submission
of one female, but instead usually draw both females closer to the leader
male, after which the agonism eventually subsides. An absence of direct
competition over food combined with a lack of dominance relationships
suggests that females in the Filoha population, and possibly other populations of wild hamadryas as well, do not experience feeding competition
with one another.

PREDATION
Potential predators of hamadryas baboons in the Filoha-Sabure area and
elsewhere include lions (Panthera leo), leopards (Panthera pardus), spotted
hyenas (Crocufa crocufa), jackals (Canis spp.), crocodiles (Crocodylus nilofictis), and birds of prey (e.g., Verreaux's eagles, Zinner & Pelhez 1999).
Snakes-such as puff adders and cobras-also inhabit the region, and
snake bites were a suspected cause of at least one observed death (see
Chapter 5). All of these predators, though no actual predation attempts,
have been observed within the home range of Group 1. It is likely that
predator pressure on this population has decreased in recent years, as the
abundance of large carnivores within the park (and presumably in the surrounding areas as well) has decreased substantially in the past four
decades (Kurnmer, pers. comrn.; Hailemeskel, pers. comm.).
Visual detection of predators appears to be perceived by the baboons as
a greater indication of predation risk than auditory detection alone, as lion
and hyena calls are often heard close to the baboon sleeping cliff but the
baboons only give alarm calls when a lion or hyena is actually in view of
the cliff. When snakes or crocodiles are nearby, the baboons watch them
continuously but do not run away. When a single hyena is nearby and the
baboons are not safely on a cliff, they stay at least 50 meters away from the
hyena but do not run away. On encountering three hyenas at the sleeping
cliff, which I observed only once, the baboons ran from the sleeping site
and did not stop until they were over a kilometer away.
Although no predation events on this population have been observed, it
is likely that predation has been an important selective factor in the evolution of hamadryas behavior. Not only is the multilevel social structure
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of hamadryas suggestive of a flexibility in grouping patterns that has
evolved in response to varying levels of feeding competition and predator
pressure, but the baboons do seem to split up and then coalesce into larger
and smaller social units in response to these very factors. When foraging
on widely dispersed resources, as noted earlier, the baboons are less cohesive and the group spread is much larger. When a potential source of danger (such as an Afar nomad) is perceived and alarm call is given, however,
the group immediately coalesces and the group spread becomes much
smaller as the group moves away from the potential predator.

EFFECT OF HUMANS ON BABOON RANGING PATTERNS
Awash National Park, especially the region north of the Addis-Harar highway (see Figures 1-1 and 3-I), is heavily used by nomadic Afar, Itu, and
Kereyu pastoralists. The Filoha-Sabure region in particular is frequented by
Afar nomads, who bathe and water their livestock at the Filoha hot springs.
The Afar and their herds of cattle, camel, goats, and sheep, as well as their
donkeys and dogs, are thus a common sight in the area and often come into
contact with the baboons. The baboons cross paths with Afar nomads
and/or their livestock at least once, and usually several times, each day.
When this occurs, the baboons usually change their direction of travel, at
least temporarily (e.g., when approaching Afar and/or their livestock or
when Afar are blocking their path), or move to another area (when Afar are
passing through an area where the baboons are foraging or resting). As the

The baboons often cross paths with Afar nomads, such as these women and their
camels. (Photo by the author)
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Afar nomads barely tolerate the baboons and generally regard them as competitors for the grazing land used by their livestock, they often react to the
baboons' presence by shouting and/or throwing rocks at them. When this
happens, the baboons run quickly away from the area of the encounter and
usually do not return to the area that day.
While herds of camels, cattle, goats, or sheep are almost always an indicator that the Afar are nearby, it is the Afar people themselves who elicit a
response from the baboons. If I, and presumably the baboons as well, can
hear or see a herd of livestock but cannot see or hear any Afar people, the
baboons do usually avoid the livestock more than they would wild animals. Nevertheless, they do not run away until the Afar themselves are
visible or audible.
Although the Afar often have a pronounced immediate effect on the
baboons' direction and/or speed of travel when their paths cross, the
baboons still return to the same areas on subsequent days. Often they only
travel about 100 meters away and then return to the same area after the
Afar have left, but only if their arrival was not accompanied by any
aggressive acts toward the baboons. In general, I doubt that the baboons'
overall ranging patterns or their choice of sleeping cliff at the end of each
day are strongly affected by the Afar.

OVERALL PATTERNS AND INTERPRETATIONS
The main ecological difference between Filoha hamadryas and other
hamadryas populations appears to be the frequency with which baboons
at Filoha eat doum palm fruits. Palm fruits are presumably high in fat and
probably satisfy a large portion of a baboon's daily caloric requirements.
The high abundance of palm fruits in the Filoha area and the baboons'
dependence on them as a food resource may be factors that allow the
large group sizes observed in this area compared to other areas where
hamadryas have been studied.
Although palm fruits appear to be a key resource for these baboons and
are available within a short distance of one of their primary sleeping cliffs,
the baboons still travel up to 11 km or more each day. Thus, there may be
some critical nutrient, not available in palm fruits, that the baboons are
seeking in these other areas. Although I have not observed the baboons
eating anything in these other areas that is obviously unavailable at
Filoha, I have not collected systematic data on feeding behavior and SO
could easily have overlooked some component of their diet that they
obtained from these other areas. Results from Getenet Hailemeskel's and
Amy Schreier's studies of hamadryas feeding ecology and ranging patterns promise to elucidate this issue.
An alternate explanation for the long travel routes of the Filoha baboons
may be that they are simply constrained by their ~hylogenetichistory.

I

Due to their presumable evolution in a semiarid environment where food
resources are scarce (Kummer 1971), hamadryas baboons may be genetically predisposed to travel a certain minimum distance per day, or at least
a minimum distance over a several day period, even if food resources are
readily available. Many aspects of hamadryas behavior, such as male
herding and "notifying" behavior, appear to be invariable under a wide
array of environmental conditions (Kumrner & Kurt 1965; Colmenares
1990), and hamadryas ranging behavior may be no exception to this pattern. Lackman-Ancrenaz (1994)found that a group of hamadryas baboons
in Taif, Saudi Arabia, still traveled long distances each day and exhibited a
fission-fusion system typical of wild hamadryas even though they could
probably meet all of their food requirements by feeding at the city garbage
dump. This observation suggests that the hamadryas multilevel social
system, although it may be ecologically based, does not readily revert
back to a social system with more cohesive groups and shorter travel
lengths even when ecological conditions are favorable.
On the other hand, Nagel (1973) found that his hamadryas study group
near Awash Station had a significantly shorter mean daily path length than
the hamadryas near Erer Gota. Compared to Erer Gota, a semiarid area
more characteristic of typical hamadryas habitat, Nagel's hamadryas group
inhabited an area of gallery forest along the Awash River, and its home
range probably also included the Awash Station garbage dump, a site at
which baboons have often been observed foraging (Jolly and PhillipsConroy, pers. comm.). Because the habitat near Awash Station appears to be
richer in resources than that around Erer Gota, Nagel's results suggest that
there may in fact be a relationship between local environmental conditions
and hamadryas ranging patterns. The mean daily path length of Filoha
hamadryas (7.5 km) is intermediate between that shown by the Awash
Station hamadryas (6.5 km) and the Erer Gota hamadryas (8.6 krn, 10.4 km,
& 13.2 krn; see Table 4-1). If Filoha is also intermediate in habitat quality
between Awash Station and Erer Gota (which is likely, as the area around
Filoha is largely a semidesert thornscrub much like typical hamadryas
habitat with the addition of dourn palms as an additional food resource),
then the relationship between habitat quality and daily path length between
these three sites suggests that hamadryas baboons may indeed be at least
somewhat flexible in their ability to adjust their ranging patterns to resource
availability.
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however, conceived during the first observation season, had a black infant
at the beginning of the second observation season, and then began estrus
cycling again during the second observation season. For these two females,
I was able to calculate approximate periods of lactational amenorrhea of
264 (VER) and 268 (FAN) days, or just under 9 months. This is shorter than
at Erer Gota, where lactational amenorrhea after the birth of a surviving
infant ranged from 10 to 16 months, with an average of 14 months (N=13;
Sigg et al. 1982).

Resumption of Cycling aftw Infant Death. At Filoha, the only known females
whose infants died and who were observed thereafter, Beatrice and
Marigold, resumed cycling withm two weeks after the death of their infants
(see section on takeovers in Chapter 5). At Erer Gota, infants of three known
females died, and all three resumed cycling within one month after their
infant's death (Sigg et al. 1982).
Number of Cycles to Conception
Because most females either started cycling before the beginning of the
study period or had not yet conceived before the end of the study period,
I was unable to calculate the number of cycles to conception for most of the
females in Group 1. Two adult females, Beatrice and Fanny, had infants or
yearlings at the beginning of the study period, began cycling, and then
apparently conceived. Each of these two females conceived during their
first estrus period. One of these females, Beatrice, was taken over by a new
leader male (takeover #I, described in Chapter 5) during the study period,
her infant died, she underwent one estrus period, and then she became
pregnant. Two other females that were taken over by new leader males at
the same time, Hazel and Whoopie, underwent two and three estrus periods, respectively, with their new leader males before conceiving. It is important to note, however, that I do not know how many cycles each of these
females underwent with their previous leader males before being taken
over so I cannot ascertain whether their number of cycles to conception after
a takeover was statistically shorter than that during a stable period.
For the remainder of the females who were cycling during the study
period, I calculated minimum numbers of cycles to conception based on
how many cycles females underwent during the study period. The minimum number of cycles to conception varied from one to five cycles for
adult females (mean: 2) and one to seven cycles (mean: 6) for subadult
females. The only adult female that underwent five cycles during the study
period, Virgo (VIR), had still not conceived by the end of the second observation season. She also had the longest cycle lengths of any female, ranging
from 47 to 60 days and averaging 52.5 days. Although these two factors
might indicate infertility, there was a small juvenile male associated with
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Virgo's unit with whom she frequently groomed and who was probably
her son. That wild hamadryas females sometimes undergo up to eight
cycles before conceiving (mean 3.5 cycles, N=13) has been reported by Sigg
et al. (1982) for the Erer Gota population. Up to five cycles to conception
have been observed among captive hamadryas females at the German Primate Center (Kaumanns et al. 1989), and up to six cycles to conception
have been observed in anubis-hamadryas hybrid baboons in Awash
(Beehner 2003).
Interbirth Interval
Of the thirteen females in Group 1 at Filoha whom I could reliably identify
from one observation season to the next, three had two infants between
November 1996 and December 1998. Births after midSeptember 1998
were inferred from estimated conception dates during the study period,
based on cessation of cycling accompanied by pink perineal skin and/or
obvious weight gain (see Chapter 3). Interbirth intervals for the above
three females were 15.5 months (FAN), 19.5 months (VER), and 21.5
months (KAT). One female, Audrey (AUD), conceived during the first
observation season, in late January 1997, and would presumably have
given birth in late July 1997 but her infant was either aborted or did
not otherwise survive. The interval between the presumed birth of her
first infant and the actual birth of her next infant was 11 months, but
this interval was presumably shorter than it would have been had her
infant survived. Three other females-Anja (ANJ), Chiara (CHI), and
Natalie (NAT)-had black infants at the beginning of the first observation
season in November 1996 and then gave birth during the second observation season. Because I do not know when their first infants were born,
I cannot estimate full interbirth intervals for these females. The minimum
possible interbirth intervals for these females are 17 months (ANJ),
18 months (CHI), and 14 months (NAT).
The average of the three known interbirth intervals at Filoha, 18.8
months, is shorter than the average interbirth interval of 22 months
(N=12)reported by Sigg et al. (1982) for the Erer Gota population. Two of
the three Filoha females just noted, however, had not yet given birth by
the end of the second observation season, so they may not have given
birth to a second surviving infant and their actual interbirth interval may
therefore be substantially longer.
Seasonality of Reproduction
Consistent with the lack of seasonality found for most other baboon
populations (Bercovitch & Harding 1993), there was no obvious seasonal
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Reproductive Synchrony

Figure 6-1 Distribution of Births over Both Observation Seasons

pattern to births at Filoha (Figure 6-1). Kummer (1968a) reported that the
Erer Gota population showed two peaks of mating behavior and births, in
May and June and then again in November and December. He suggested,
though, that the timing of the birth and mating peaks varied among
troops in the same area, as one troop showed a mating and birth peak two
months later than another. Without data over at least a multiyear period, it
is difficult to know for certain whether there is a seasonal pattern to births
among wild hamadryas.
Captive hamadryas, on the other hand, may have seasonal birth peaks
that vary depending on location. Hamadryas at the Gumista Primate
Reserve in Georgia show a birth peak in February and March and again in
September and October, with the fewest births in June and July (Chalyan
et al. 1994b).In Georgia, natural foods are most available in April through
June. Chalyan et al. (1994b) conclude that there is a relationship between
food availability and reproductive seasonality in the temperate forested
environment of Gumista, although no significant relationship was found
between birth rate and food availability over a 15-year period except for a
relationship between female fertility parameters and the harvest quality
of beech and chestnut trees the preceding year.

During the 1996-1998 study period, females in the Filoha population were
not synchronized in their reproductive cycles. As discussed in Chapter 5,
in the 4 two-female units from which data were collected, one female was
pregnant and then gave birth to an infant during the study period, while
the other female underwent one or more estrus cycles and then conceived
during the study period. Most other units also consisted of females in
varying stages of reproduction. Over both observation seasons, only five
OMUs contained more than one female in the cycling phase of reproduction (i.e., not pregnant or lactating).
Of the five pairs of females who cycled simultaneously during the study
period, each pair of females also overlapped significantly with one another
in the swelling phase of their monthly estrus cycle. Two of these pairs,
Audrey/Verena and Fiona/Sophia, each consisted of two adult females
in a two-female unit and a nine-female unit, respectively. Each of these
pairs underwent one synchronous estrus period, during which one of
the females (Audrey and Fiona, respectively)conceived, after which the second female (Verena and Sophia) underwent several more nonconceptive
cycles. Two other pairs of females with synchronized reproductive cycles,
Belinda/Patsy and Sylvia/Kaja, each consisted of one adult female and one
adolescent female in a four-female unit and a five-female unit, respectively.
Each of these pairs underwent at least one synchronous estrus period,
during which the adult female (Belinda and Sylvia) conceived, followed by
continued nonconceptive cycling by the adolescent female (Patsy and Kaja).
Finally, one of these pairs consisted of two adolescent females, Natasha and
Sylvia, who had at least one synchronous cycle, after which Natasha conceived, followed by one more cycle and a conception by Sylvia.
The fact that four of the five pairs of females with synchronized reproductive cycles were in units of four or more females suggests that the likelihood of two females in the same OMU being in the same phase of
reproduction increases with unit size. Although, in general, females at
Filoha do not appear to have synchronized reproductive cycles, in larger
units this most likely becomes statistically inevitable. When synchronization of reproductive cycles does occur, the females involved are also
synchronized in their monthly cycles so that they are both swollen simultaneously. Adolescent females, it seems, are more flexible in their sexual
cycles and are thus more likely to synchronize their cycles than are adult
females. It is also likely that the onset of cycling in an adolescent female is
induced in part by the sexual swellings of other females in her unit.
Schwibbe et al. (1992)suggested that social facilitation plays a large role in
menarche and first postpartum estrus in hamadryas females. Kurnrner
(1968a)also reported that adolescent females who were in units with adult
swollen females tended to be sexually swollen themselves.
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Kummer and Kurt (Kumrner 1968a), in their surveys of several
hamadryas troops in the Erer Gota area, found that most OMUs with more
than one female contained either all swollen females or all females who
had black infants or were otherwise not swollen. In an examination of twofemale units in particular, Kummer found that only 5% of these units consisted of one swollen female and one female who either had a black infant or
was "otherwise sexually inactive" (Kummer 1968a, p. 177). By contrast, 27%
of two-female units consisted of two swollen females, 5% consisted of two
females with black infants, and 39% consisted solely of "otherwise sexually
inactive" females. In the Filoha population, however, with only one exception during one week in December 1997, no two-female units ever contained two swollen females and all two-female units consisted of females
that appeared to be at least six months apart in their reproductive cycles.
Kummer and Kurt's estimate of the percentage of units with "sexually
inactive" females, however, was probably an overestimate, as they apparently had no way of distinguishing nonswollen cycling females (females
who were between the swelling phases of their monthly cycle) from
nonswollen noncycling females (i.e., females who were pregnant or who
did not have a black infant but who had not yet resumed cycling). Depending on at which point in their sexual cycle females are sampled, two-female
units might appear to consist of two females who are "otherwise sexually
inactive" when, in reality, they consist of one "sexually inactive" (pregnant
or lactating) female and one female who is between the swelling phases of
her monthly cycle. Kurnmer and Kurt may therefore have easily mistaken
nonswollen cycling females for females that were not cycling at all, may
have assumed that all females in their units were not cycling, and may consequently have come to the conclusion that the females in those units were
synchronous in their reproduction. The failure to distinguish these two
categories of females, therefore, weakens Kumrner and Kurt's (Kurnrner &
Kurt 1963; Kumrner 1968a) conclusions sigruficantly. Their data are also
problematical in that they represent only a single point in time, whereas
data on reproductive cycles from Filoha were collected over a period of
14 months with repeated sampling of the same OMUs over time. Despite
these criticisms, the fact that Kurnmer and Kurt observed such a high
percentage (27%) of OMUs with all swollen females across several troops
does suggest that there is a higher degree of synchrony among the females
at Erer Gota than among those at Filoha and that there may be ecological
factors distinguishing Erer Gota from Filoha that underlie these differences
in reproductive synchrony.
Hamadryas females have also been reported to synchronize their reproductive cycles in captivity. At the German Primate Center, ovarian cycles
of eight females over a 10-year period were more synchronous than would
be expected by chance, and more synchrony was observed in the winter
than during the summer (Schwibbe et al. 1992). Differences in the degree
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to which hamadryas females of various populations, both in the wild and
in captivity, synchronize their reproduction may be related to differences
in seasonal food availability. When food resources are more variably available (such as at Erer Gota, compared to at Filoha where doum palm fruits
are available year-round), females might benefit from timing their births
to coincide with seasonal peaks in food availability and might therefore be
more synchronized in their reproduction as a result.

Post-Conception Swellings
Eight females at Filoha, while pregnant, showed small swellings that lasted
from one to two days. These swellings resembled the "going up" phase of
swelling development and most commonly occurred between day 46 and
day 77 of gestation. In addition, four females had one-day swellings resembling the "going down" phase of the swelling, all occurring within the final
two months of gestation. The only female who underwent post-conceptive
swellings that did not fit this pattern was Dorothy, who was both sexually
swollen and copulating with her leader male for at least two days when she
was about 130 days pregnant. This occurred about one month after Dorothy
was taken over from Sylvester by Felix. Two weeks after the takeover,
Dorothy returned to Sylvester, and two weeks after her return to him she
developed a sexual swelling (see Chapter 5 for details and Chapter 9 for
further discussion).

SEXUAL BEHAVIOR
Copulations
During 1,731 minutes of continuous focal sampling of sexually swollen
females between December 1997 and September 1998, I observed 27 copulations (defmed here as mounts that included intromission and two or more
thrusts). Copulations occurred about once an hour, on average, for a
swollen female in Group 1. In addition to copulations that took place during
focalsamples, I observed 49 copulations by swollen females during ad libitum observations, totaling 76 observed copulations by swollen females. Of
these, at least 20 included ejaculation, inferred from visible semen or a
several-second pause at the end of the mount. On average, therefore, there
were about four mounts per ejaculation. Of the eight sequences of two or
more mounts in a row in which ejaculation did not take place before the last
mount, the time interval between mounts averaged 5 minutes (range 1 to
17 minutes).Across all mounts observed, there was an average of 7.5 thrusts
per mount. The number of thrusts did not differ between mounts that
included ejaculationand mounts that did not include ejaculation. In the two
cases where two successive ejaculations by the same male were observed
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Pre- and Postcopulatory Behavior
Of the 48 copulations for which the initiator of the copulation could be
determined, 4 were female-initiated and 44 were male-initiated. Females
initiated copulations by approaching and/or presenting to the male. Males
initiated copulations by either approaching and mounting a standing
female or approaching and touching the hip of a sitting female, to which
the female reacted by standing and presenting, followed by a mount.
Of the 54 copulations by known individuals for which the immediate
consequences were observed, 30 (56%) were followed by no social interaction. Sixteen (30%) were followed by the male grooming the female and
six (llO/o)were followed by the female grooming the male. Whether a copulation included ejaculation did not appear to affect the likelihood of
social interaction afterward. Females did not, "as a rule, groom" the male
after ejaculation, as has been reported by Caljan et al. (1987, p. 184).

Copulation-Related Vocalizations
Copulations were sometimes accompanied by female vocalizations. During 6% of copulations, females kecked or grunted during intromission.
During 37% of all observed copulations (23 out of 76), females gave a
medium-frequency, groan-like call that was never given outside of a sexual context; this percentage does not represent the percentage of females
who give calls, as it includes variable numbers of copulations per female.
Such calls never accompanied copulations that occurred when females
were not swollen or copulations that involved non-leader males, but were
given exclusively by swollen females during copulations with their leader
males. The call usually occurred during the last few thrusts of a mount, or
sometimes during the entire mount. Copulation calls did not occur with
any greater or lesser frequency during mounts that included ejaculation,
nor did they appear to be associated with any particular type of pre- or
postcopulatory social interaction. Rather, 4 of the 13 females (30%) in
Group 1 that I observed in estrus-Audrey, Clea, Verena and Virgo-gave
these calls, whereas other females did not. Females that gave calls varied
from 16% to 75% in the percentage of their observed copulations that were
accompanied by calls.

EFFECTS OF REPRODUCTION ON BEHAVIOR
Effects of Sexual Swellings on Female Behavior
Estrus is a behavioral state defined by increased attractivity, receptivity,
and proceptivity of females (Beach 1976), and is therefore, by definition,
also characterized by increased sexual behavior. The vast majority of

Females often remain closer to their leader male for about a month after giving birth,
presumably due to the protective benefits he offers. (Photo by the author)

sexual behavior observed in the Filoha population occurred when females
were in behavioral estrus (cf. Beach 1976; see Chapters 2 and 3) and had
sexual swellings. Compared to 76 copulations observed when females
were swollen,1 observed only 9 copulations, none of which included multiple mounts or ejaculation, when females were not swollen.
A comparison of other behavior of adult females when they were swollen
with that when they were not swollen revealed several other effects of
estrus on a female's behavior. First, most females were, on average, closer to
their leader male when swollen than when not swollen (Wilcoxon Sigrted
Ranks Test, p=.023, N=13; see Table 6-4). No fully swollen adult female was
observed more than 10 meters from her leader male, whereas seven out of
nine adult females spent at least some of their time greater than 10 meters
from their leader male when they were not swollen.
Another way in which sexual swellings appeared to affect female
behavior was in the amount of grooming a female received from her
leader male compared to from other females (see Table 6-5). Most adult
females were groomed more often by their leader male when swollen than
when not swollen. This difference was statistically significant for the nine
adult females for whom I have scan sample data during both conditions
(Wilcoxon Signed Ranks Test, p=.038, N=9). Correspondingly, most adult
females were groomed more often by other females when they were not
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9
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7
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0
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0
0
0
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0
0
0
0
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0
0
3
0
18
0
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0
0
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Not
Swollen

Fully adult
1
1.6
1.0
2.0
3
Fully adult
2
1.6
0.9
1.2
0
2-3
2.3
2.4
1.4
5
SER2
Fully adult
VER2
Older adult
2
1.3
0.9
0.6
2
3
1.1
4.4
1.3
0
NAT2
Older adult
BEL
Fully adult
4
0.8
0.6
1.0
3
Fully adult
4
3.7
16.3
0.5
14
39
0
15
JUD
5
5.4
0.8
ANA
23
7
25
Fully adult
2.2
19
0.9
1
SYL2
63
16
13
Young
5
2.5
0.6
adult
KAJ
20
4
55
Subadult
5
1.7
0.7
1.2
0
(4-5 yrs)
12
9
26
Subadult
4
3.9
4.8
4.2
11
(4-5 yrs)
PAT
64
13
27
Subadult
4
2.5
4.2
2.0
1
(4-5 yrs)
I "Going down" phase of estrus not included due to the small number of scan samples from this phase for most females.
=SER,SER2, and SER3 combined for this analysis.

Female

N

Mean Distnnce to
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meters)

Table 6-4 Mean Distance of Females to Their Leader Male When Swollen Compared to When Not Swollen (flat)
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females (differences are statistically significant). At Filoha, I found that
this pattern characterized grooming relationships among females but not
between females and their leader males. In contrast to Kummer's results,
data from Filoha suggest that most females stay closer to their leader
males and engage more often in grooming interactions with their leader
males when they have sexual swellings than they do when they are not
swollen. That a leader males grooms his females more when they are
swollen suggests additional motivation on his part to interact with a
female during the swelling phase of her cycle compared to at other times.
Ad libitum observations suggested that females were herded more frequently by their leader males when they were swollen and that it was
therefore a change in male behavior, rather than a change in a female's
own motivational state, that caused a female to stay closer to her leader
male when she was swollen. That swollen females are herded more frequently than nonswollen females is also suggested by the finding of
Zinner et al. (1994) that swollen females suffered nearly five times more
injuries, all inflicted by their leader male, than did nonswollen females.

Effects of Parturition on Female Behavior
As shown in Table 6-6, females in Group 1 spent more time sitting close to
other females after giving birth than they did when they were pregnant.
All individual females for whom I had data during both conditions spent
either an equal or higher percentage of time sitting close to other females
when they had an infant compared to when they were pregnant, and this
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difference was statistically significant across all females (Wilcoxon Signed
Ranks Test, p=.01, N=10).
The differencebetween the amount of time females spent sitting close to
other females when pregnant compared to after giving birth can be
explained by a general interest in infants on the part of all age-sex classes
of individuals, including other females. Like other primates, female
hamadryas often approach new mothers to peer at, touch, or smell newborn infants. Interest in infants did not vary by age or parity, as both a d d t
multiparous females and adolescent nulliparous females interacted with
newborn infants of other females in their unit. As will be discussed further
in the next chapter, these interactions even motivated females to interact
across OMLT boundaries. Infant inspection was the primary context in
which females left the spatial and social boundaries of their OMUs, risking aggression from their leader male, to interact with a female in another
unit. This type of inter-unit behavior appeared to be more tolerated by
leader males than other types of inter-unit interactions, as I never observed
a leader male threaten or neckbite a female when the sole apparent reason
she left her OMU was to inspect another female's infant. Kummer (1968a)
also reported that "between females of different units short hesitant relationshps arise motivated by an interest in small infants." (p. 50)
Another effect of parturition on female behavior was an observed tendency for females to remain closer to their leader male during the first
month after the birth of an infant. As shown in Table 6-7,7 of 10 females
for whom I have data from the first and subsequent months after birth
Table 6-7 Average Proximity between Females and Their Leader Males Before
and After the Birth of an Infant

Table 6-6 Percentage of Available Social Time Spent by Females Sitting Close to

N

Other Females When Pregnant Compared to After the Birth of Their Infant

Average Distance to Leader Male

% Time Spent Sitting Close to

N
Female

JuL
AUD2
MAR
VEN
KAT

IRI
ROS
ANJ2
CHI2
ISA

Another Female
Nirmber of
Females in
OMU

Wlien
Pregnant

After Birth
ojlnfant

38
163
93
21
13
20
7
15
19

28
52
30
97
37
22
35
107
64

1
2
2
2

41

42

When pregnant

After birth of infant

4
4
5
5

0
0
6
0
0
11
0
0
20

0
3
14
4
0
38
12

5

23

3

39
36
40

Female

When
Pregnant

After Birth
oflnfant

When
Pregnant

During First
Month After
Birth

Dirring
Subseqirent
Months

After Birth of Infant
TOTAL

JUL
AUD2
MAR
VEN
KAT
IRI
ROS

38
163
93
21
13
20
7

28
52
30
97
37
22
35

1.9
2.9
2.0
1.4
1.2
1.7
1.6

1.1
1.4
3.7
2.4
1.6
1.O
.0.9

1.3
3.4
2.9
2.7
2.7
*
1.1

1.2
2.4
3.2
2.6
2.2
1O
.
1.0

4.3
1.5
1.5
2.8

4.0
3.1
2.3
2.7

4.1
2.6
1.9
2.8

RAQ

8
144
7.9
ANJ2
15
107
0.8
CHI2
19
64
4.0
ISA
41
42
5.2
* No data for more than one month afterward.

180

CHAPTER 8

DISPERSAL IN HAMADRYAS BABOONS

DISPERSAL AND PHILOPATRY IN HAMADRYASBABOONS

inbreeding avoidance occurs (sade 1968; Kuester et al. 1994). Paul and
Kuester (1985) suggest that behavioral inhibition of mating between close
relatives has been selected for-and is thus more prevalent-in species in
whch dispersal patterns do not necessarily prevent inbreeding (e.g., in
species in which males do not necessarily leave their natal group before
sexual maturity, such as Barbary macaques, Macaca sylvanus).
Alternatively, or additionally, dispersal may function to improve reproductive opportunities (Dricka~er& Vessey 1973; Moore 1984, 1993;
Crockett 1984; Watts 1990; Alberts & Altmann 1995a; Berard 1991, 1993,
1999; Berard et al. 1993). Individuals who leave their natal group may
gain access to more mates and reproduce more successfully than those
who do not. Male yellow baboons (P. 12. cynocephalus) are more likely to
transfer from groups with high numbers of excess males into groups with
low numbers of excess males. Residence lengths of males also depend on
their mating success: successful male baboons stay in groups longer than
unsuccessful males (Alberts & Altmann 1995). In some species, most
notably rhesus macaques (h/lac0cflmtilnttn), it appears that an enhancement of one's mating success is indeed a consequence of dispersal to new
groups (Lindburg 1969; Berard 1999).
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infanticide (Stewart & Harcourt 1987; Smuts & Smuts 1993). Females
might transfer out of a group to avoid a potentially infanticidal immigrant
male or transfer into a group to gain protection from infanticide from the
evicted father of their infant or another noninfanticidal male (Rudran
1973; Wrangham 1982; Watts 1989; Smuts & Smuts 1993; Sterck 1997).

DISP~RSALIN HAMADRYAS BABOONS
Hamadryas baboons have traditionally been classified as a species characterized by female dispersal and male philopatry (Pusey & Packer 1987;
Stammbach 1987). However, the notion of female dispersal in hamadryas
is misleading in two ways. First, hamadryas females do not necessarily
transfer between bands, which are the groupings analogous to "troops" or
groups of non-hamadryas baboons and most other primate taxa. Rather, it
appears that most female transfers occur between one-male units within
the same band. Transfer between OMUs within a band is not analogous to
female dispersal in other female-dispersing taxa or to the male dispersal
that characterizes other papionins, as it simply rearranges females within
a group rather than dispersing them to other groups.

FEMALE DISPERSAL
In many primates, females ~.ie~ularly
migrate between groups instead of,
or in addition to, males (Mmre1984; Pusey & Packer 1987). Both female
and male dispersal occurs regularly in mountain gorillas (Gorilla gorilla:
Harcourt 1978; Sicotte 1993; Robbins 1995),purplk-faced langurs (Presbytis
serzex: Rudran 1973),Thomasrs langurs (Presbytis thomasi: Sterck 1997),and
howler monkeys (red howlers, Alotlatta seniculus: Sekulic 1982, Crockett
1984; mantled howlers, A. pnl[iata: Glander 1980, 1992). Female dispersal
with male philopatry occurs in chimpanzees (Pan troglodytes: Wrangham
1979b, Pusey 1980), bonobos (plznpanisczrs: White 1996), and the atelines
(Strier 1999a),and female dispersal with limited male dispersal occurs in
red colobus monkeys (Co1obu.s badius: Struhsaker 1975; Struhsaker &
Leland 1987).
As discussed in Chapter 2, female dispersal in many of these species
probably functions ultimately toprevent inbreeding (Pusey 1980; Pusey &
Packer 1987; Stewart & Harcourt 1987). Avoiding inbreeding in t h s
way might be particularly ilnportant in species characterized by male
philopatry or in polygynous specieswith long periods of male residency,
as females who remain in such groups may be likely to mate with their
fathers. Females may also transfer between groups to reduce feeding
h
females or to otherwise improve
and/or mating competition. ~ i t other
their reproductive opportunities (Glander 1980; Crockett 1984; Moore &
Ali 1984; Anderson 1987; Skewart & Harcourt 1987; Watts 1990; Glander
1992). Another function o# female transfer may be the avoidance of
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Hamadryas males are thought to be philopatric, in that they remain in their natal
band for most of their lives. Most likely because they are close relatives, hamadryas
males enjoy closer social relationships with one another than males of other baboon
subspecies and are often seen grooming. Such grooming relationships usually diminish, however,once males obtain females and begin reproducing. (Photo by the author)
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Secondly, female dispersal in hamadryas occurs neither through eviction
of females from their natal group by other females, as occurs in howler
monkeys (Glander1980; Crockett 1984),nor through self-motivated migration by females, as occurs in most other female-dispersing taxa (Watts1996;
Pusey 1980; Sterck 1997; Strier 199913). Rather, hamadryas females are
transferred by males, who herd them forcibly out of their natal OMU and
into a new unit.

I
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The original assumption that hamadryas baboons are characterized by
female dispersal and male philopatry was largely based on the observation that hamadryas males appeared to have relatively strong, apparently
kinship-based, bonds with other males (Kummer 1968a). As discussed
in Chapter 7, however, same-sex affiliative relationships also likely characterize hamadryas females, which might, with equal validity, suggest
that females are philopatric as well. As Moore (1984, p. 539) points out,
however, "inferred nepotism cannot be invoked to explain behavior," so
we must look for actual evidence of philopatry and dispersal by each
sex. Unfortunately, we have very little behavioral evidence with which to
examine this question, but we can make some preliminary conclusions
with the data available so far.
Sigg et al. (1982), in their summary of five and a half years of reproductive data from Band I at Cone Rock, reported that hamadryas males
leave their natal one-male unit when they are about two years of age and
spend the next several years in loose temporary associations with OMUs
both in and outside of their natal clan and band. Of the seven males
whose origin was known, all had returned to their presumed natal clans
when adult. As these data span only five and a half years, however (and
as male baboons do not begin reproducing until they are about 10 years
of age), it is not known whether these males ended up reproducing in
their natal clans. The fact that a few males were observed following other
bands for periods of several weeks or months at a time (over a year in one
case) shows that males are attracted to other bands and suggests that at
least some males may transfer permanently. The appearance of adult and
juvenile hamadryas males in anubis and hybrid groups along the Awash
River confirms that at least some hamadryas males do disperse and
remain in their new groups for periods of five years or more (PhillipsConroy et al. 1991, 1992). Phillips-Conroy and Jolly (2004) suggest that
these cross-migrants are attracted to anubis groups by the apparent high
availability of unattached females compared to hamadryas groups. In
addition to the evidence from the Awash hybrid zone, recent observations at Filoha have confirmed the transfer between bands of one of four
males that were fitted with radio collars in 1998.
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Relationships among hamadryas males begin early in life. Juvenile and subadult males
of all ages groom, play with, and carry infant and juvenile males and maintain those
relationships through adulthood. Whether male "friends,"such as the two juveniles in
this photo,are related to one another is not known. (Photo by the author)

Compared to male transfer in hamadryas, female transfer is suggested
by Sigg et al. (1982) to be more frequent and more permanent. Of the
16 females at Erer Gota whose natal OMUs were known, all but one transferred out of their natal unit. Six transferred to other units within the same
clan, seven transferred to other clans, and five transferred to another band.
Abegglen (1984) reported that of the three individuals who immigrated
into Band I at Cone Rock between May 1971 and February 1974, two
were adult males and only one was an adult female, though of the nine
adult or subadult individuals that died or emigrated from Band I during
that time, three were males and six were females. Abegglen also reported,
however, that juvenile males interacted across bands more than did juvenile
females and that, among adults, only males interacted across bands (these
interactions usually consisted of "notifying" behavior). These observations
suggest that male transfers are motivated by attraction to other bands,
whereas females would probably stay in their natal band (or unit or clan) if
they were not forcibly transferred by males. That Abegglen does not specify
whether individuals died or emigrated reinforces the point that the disappearance of an individual cannot be simply assumed to be either death or
migration based on what might previously have been known (or assumed)
about sex-biased dispersal in that species (Moore 1984).
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In a study of free-ranging hamadryas baboons in the Gumista Primate
Reserve in Georgia, Chalyan et al. (1994a) found that kinship among
females appeared to influence the composition of OMUs and that kinship among males appeared to influence other levels of social structure
such as bands and clans. These results suggest that both male and female
hamadryas attempt to remain with their relatives.

Units of Transfer
In taxa in which there is only one level of social structure-the social
group or troop-it is those units between which transfer occurs. In
hamadryas, however, individuals may transfer between one-male units,
between clans, between bands, or even between troops. Distinguishing at
which level transfer occurs is crucial in determining patterns of dispersal
and philopatry and how they affect the genetic structure of hamadryas
populations. Sigg et al. (1982) appear to have focused on female transfer
between one-male t~izits,whereas they focused on the lack of male transfer
between clans. The relevant units between which individuals transfer are
the breeding units, that is, the units between which reproductive behavior
typically does not occur (e.g., the hamadryas OMU). If this level-the onemale unit-is used as the unit of transfer for hamadryas, then the results
of Sigg et al. (1982),as well as my own observations, suggest that virtually
all individuals, both males and females, disperse from their natal groups
before puberty. If, on the other hand, the band (the ecological unit for all
group members and the social unit for solitary males) is used as the unit
of transfer, then Sigg et al.'s results suggest that about one-fourth to onethird of adult females disperse from their natal groups, whereas adult
males disperse only rarely, if at all. When Abegglen's (1984) and PhillipsConroy et al.'s (1992) observations are considered as well, though, it
appears that both some males and some females disperse from their natal
band and that the level of male dispersal between bands may in fact be
similar to that of females.
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Sigg et al. (1982)-which include data from Abegglen's study-suggest
that the composition of hamadryas bands is quite stable over time and
that very little gene flow occurs between them.
So far, the genetic data that we have to address this question are, unfortunately, somewhat contradictory. On the one hand, the results of WoolleyBarker (1999) suggest that hamadryas bands are much more inbred than
other baboon groups. Microsatellite data from both the Filoha population
and a hamadryas band about 20 krn southeast of Filoha show very high
levels of relatedness (r=.2)among both males and females, as well as high
levels of inbreeding overall (coefficient of inbreeding=.16).Woolley-Barker
(1999) interpreted these results as suggesting that neither hamadryas males
nor females regularly transfer from their natal groups.
The results of Hapke et al. (2001), on the other hand, suggest that
hamadryas females do regularly transfer from their natal groups. In a
comparison of mitochondrial DNA variation among 10 hamadryas troops
and 2 anubis troops in Eritrea, Hapke and colleagues found the pattern of
genetic variation among the hamadryas troops, but not the anubis troops,
to be consistent with the idea that gene flow is mediated by dispersal of
females. Because their study focused on mitochondrial DNA, however, it
did not address the possibility of migration by males as well.
Based on genetic evidence, therefore, it appears that hamadryas females
do transfer between hamadryas bands to at least some degree. Based on
behavioral evidence, it appears that males transfer to at least a limited
degree as well. It seems clear, however, that neither sex disperses as much
as a male anubis baboon, for example, or an individual of the dispersing
sex in a species with sex-specific dispersal pattern. Overall, it seems that
the ancestral "savanna baboon" social system of female philopatry and
male dispersal has evolved in hamadryas baboons into a system in which
neither males nor females willingly or regularly transfer between groups,
but rather females are transferred on occasion by males and males migrate
on occasion to find females.
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How Much Dispersal Occurs in Hamadryas Baboons?

IMPLICATIONS FOR PATTERNS OF KINSHIP
AND FEMALE RELATIONSHIPS

Between May 1971 and February 1974, Abegglen (1984) observed very few
permanent inter-band transfers and concluded that "leaving a band is not
common in hamadryas" (p. 49). Abegglen suggested that the two most
common classes of individuals to change bands are (1)females that are
taken over by males of other bands and (2) adult males who have lost their
females. In terms of genetic exchange between bands, Abegglen suggested
that this occurs mainly via the few females that are forcibly transferred
between bands by males, but that even females do not transfer between
bands very often. Overall, Abegglen's observations, as well as those of

Several lines of evidence suggest that hamadryas females pay more
attention to relationships with other females than has previously been
assumed (e.g., Kummer 1968a; Stammbach 1987) and that social relationships among hamadryas females may be based on kinship. As mentioned in
Chapter 7, it has been shown for other taxa, including non-hamadryas
baboons, that related females engage in more affiliative behavior than do
unrelated females (Walters 1981; Gouzoules & Gouzoules 1987; Silk et al.
1999). The marked variation in levels of affiliative behavior among females
at Filoha, combined with genetic data showing high levels of relatedness

I
I
I

v

